The protein content, amino acid composition, presence of selected enzymes and 10-hydroxy-£ 2 -'-decenoic acid were determined for almond (Prunus dulcis) pollen obtained from anthers of the flowers, from the corbtculae of foraging honey bees (Apis mellifera L.), and from brood comb cells after a sojourn of 7, 21, and 42 days. The difference in amino acid composition of corbicular pollen and of stored pollen appeared to be significant, and so!e amino acids decreased 20 %. Stored pollen had significantly less phosphatase and alpha amylase than corbicular pollen, but beta amylase activity was ca. the same. The pH of corbicular pollen was 4.2; that of pollen stored for 7 and 21 days was 4.5; and that of pollen stored for 42 days was 4.2. 10-hydroxy-A'-decenoic acid was not detected in the floral, corbicular or stored pollen materials.
INTRODUCTION
Pollen is the natural food of honey bees, Apis mellifera L., and, except for water and the carbohydrates in nectar or honey, is the source of all nutrients bees require for (1) Part I of this series appeared in Apidologie, 1980 (G ILLIAM , 1979 a; 1979 b), and in food value for bees (S TANDIFER , 1967) . Also, the activity of bees in collecting and storing pollen in comb cells may change the pollen somehow so the composition and characteristics after storage are acceptable and nutritious. H AYDAK (1958) reported that when the worker bee packs pollen in comb cells, she adds a regurgitated liquid from her proventriculus (honey stomach) that contains honey sugars and probably also other materials (i.e., cellular and glandular secretions, microorganisms, etc.). C ASTEEL (1912) (GAUHE, 1940) . The presence of this enzyme in the corbicular pollen or in the stored pollen would have indicated hypopharyngeal gland participation when the bees collect pollen from flowers or when they pack pollen in comb cells. (Glucose oxidase is present in honey and is probably derived from the salivary system of bees). It is also absent from many angiosperm pollens, which suggests that it is not involved in the chemical and microbial changes that occur in corbicular pollen after stored by bees in comb cells.
The situation in regard to the analyses for the other enzymes is somewhat contradictory. R INAUDO et al. (1973) reported that amylase is present in the hypopharyngeal gland secretion of honey bees. H ERBERT and S HIMANUKI (1978) reported that they found starch present in corbicular pollen but not in stored pollen obtained from seven locations in the U.S.A. In the present study, amylase was found in both corbicular pollen and stored pollen. However, we detected ca. 2 x more alpha amylase in corbicular pollen than in stored pollen (beta amylase was ca. equal). The decrease of amylase (g maltose produced/g pollen) and also of phosphatase (mg p-nitro phenol produced from p-nitro phenyl phosphate/g pollen) from 0.22 and 2.6 in stored pollen, respectively, could be the result of hydrolysis by proteolytic enzyme activity induced by changes in microflora, inhibition of enzyme activity, or dilution. Cellulase was absent, which again is characteristic of many angiosperm pollens. Therefore, it too, may not be involved in the conversion of corbicular pollen to stored pollen.
Finally, the data obtained in the present study (Tabl. 1) provide no evidence for any significant addition of proline to pollen by bees when they pack it into cells of comb. Nevertheless, proline is present in honey (derived from the bee), pollen, and secretions of the hypopharyngeal glands of nurse bees (WHITE and R UDYJ , 1978 ; and see references cited in D AVIES , 1978). Also, foraging bees add proline to nectar when it is collected from plants (D,amES, 1978 
